A spectral probe near the subunit catalytic site of glutamine synthetase from Escherichia coli. Reduced pyridoxal 5'-phosphate.enzyme complexes.
In order to label phosphate binding sites, unadenylylated glutamine synthetase from Escherichia coli has been pyridoxylated by reacting the enzyme with pyridoxal 5'-phosphate followed by reduction of the Schiff base with NaBH4. A complete loss in Mg2+-supported activity is associated with the incorporation of 3 eq of pyridoxal-P/subunit of the dodecamer. At this extent of modification, however, the pyridoxylated enzyme exhibits substantial Mn2+-supported activity (with increased Km values for ATP and ADP). The sites of pyridoxylation appear to have equal affinities for pyridoxal-P and to be at the enzyme surface, freely accessible to solvent. At least one of the three covalently bound pyridoxamine 5'-phosphate groups is near the subunit catalytic site and acts as a spectral probe for the interactions of the manganese.enzyme with substrates. A spectral perturbation of covalently attached pyridoxamine-P groups is caused also by specific divalent cations (Mn2+, Mg2+ or Ca2+) binding at the subunit catalytic site (but not while binding to the subunit high affinity, activating Me2+ site). In addition, the feedback inhibitors, AMP, CTP, L-tryptophan, L-alanine, and carbamyl phosphate, perturb protein-bound pyridoxamine-P groups. The spectral perturbations produced by substrate and inhibitor binding are pH-dependent and different in magnitude and maximum wavelength. Adenylylation sites are not major sites of pyridoxylation.